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I. J Letter to^e ^yal -^ckty^ , from Mr Anthony 
Van Xeeinyenhock, F. % S. concerning Animal- 
cxx\^ oifTht (B^9ts ojfDHckrwecd, dec. 

YOamsj remember, that in my Letter of the 2 5th 
of Deanth.iy 02. i affirni'd that; the: Aniraalciila, 
reprefented by Fig- 8. a.b. c, that were faftned to the 
fmall Roots of that Green fluff found on the top of the 
Water in our Ditches and little Ganals,wbich wecall Duck- 
weedsj had. two fraall Wheels iffuing out of their Bodies. 

A certainlCuripus Gentle'manv: that favsr the Motion of 
thefc Wheels with great fatiiifiiftion, entreated, me, that 
when Ilhad an opportunity, I would once again fhow 
him this Wonderful Rotation. 

In the Month of J»/y laft, I caufed feveral of thefe 
^,eeds,as they were carried by the Stream thjtoourTown, 
be taken out of the Water in an Earthe'h'Pot, and took 
my foil vjew of the foremention'd Animalcula at feveral 
times, which appear'd as here in Fig. i. ABCDEFG. 
The Cafe or Sheath of which is reprefented by A B G, 
into which the Animalculum betakes itfeJf, upon the 
leaft {hakiog or ftirring of the Duck-weed, and then 
thrufts itfelf out again as far as BCFG, and at 
the fame time appear the two little Wheels defcribed by 
CD E F, iii obferving the Motion of which one would 
be apt to think they were two real Revolving Wheels. 

But fo loon as we were able to place the Animalculum 
before om Eyes, in fuch a fKjfition that we could view 
the littk vVhtels, not partially, as is here reprefented, 
but compleajly, and all at once, we were convinced of 

our 
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otii«*!Ufl3^c in ^Uf former AiTertions 5 foi' now we few 
dwriy jtiat jyhat appe^ir'd ^^c ta be two diftinft litfle 
Wheels, was really one and the. fame Circumvolution, 
m Sbw", io-ordeJ-j^O ^e you n tjlearer Notion of tKe pvo 
iiftribed Wbeel^j I order'd the Painter to dr^w *eni 
kter than; they appeacd to his light. 

Jig, 9i HIKLM reprefents thefaid Wheels, in which 
t^itRiOtatioB prcMieeds from H to I, and to on from I, to 
It, auaii from;K to L M» 

I have often ftood in furpence whether this Regular 
and .^©nderful Rotation did feaHy -happen as it appeared 
tame^f iand feverai other Gentlemen that faw it 5 yet I 
coaia iiot chufe but be fatibfy'd atlaft ofthe Bhrnme* 
mn^ lorafttiucb as having, in order to my entire fatis* 
faftion, tbrowii ^way tbpfe Wheels ( to the .Roots of 
which thd faid Aflifflalcula cjeaved ) and made, my Ob- 
fetvations ian feveral others, I found the fame event eve- 
ry time, only with this difference, that the internal 
Arches in Fig. 2, defcribed by K and M» were not near 

fo muctf JoddBt^dc , 

Dicing thoCe Obftrvations. on&Animalculum appear d 
to^me„:asiii«gi |, N Q P QK S T, and N, that part of 
it; by wbich it was faftned to the Weed. 

This Animalculnm had his Recept^pleor little Houfd 
(repreiented iby |^0 T) compofed of Rjouod Bubblies, 
l^hich Figure ihad not occurr 4 to me before. 

When; this .Animakulum had tbruft that part Ot its 
Body, from Oto P, out of its Cafe or Shell, it produced 
Out of its own Body at the fame time that Wonderful 
Wheel- work that confifted of four round parts, repre- 
iented in Fig* 3. by PQRS, three of which were to be 
leen- very plain, but the fourth at T wa;s almoft hid from 
the fight. 

All this Wheelr.work moved, from P to Q^ and from; 

& to S. 

After 



A fter I had nicely obferved the faid Animalcukm, X 
dire6red the Painter to draw the fame as well as he could, 
according to its appearance in Fig. 5- 

After fome little time this Animakulum appeared ia 
fuch a polition that we could compleady lee all the four 
parts, whereupon I ordered my Painter to defcribe the 
Rotation with a larger Circumference than it really ap- 
peared, to the end that you may the better underftand 
this wonderful and unconceiveable Wheel-work with all 
its Teeth. 

Fig. 4, A BC DEFGHIKLM reprefents that Fn. 
flrument that in Fig. 5. is for the moft part of it defcrib d 
by P QR S, in which we faw the faid Teeth and WheeL 
work move from ABC to D, and from D to E F G, 
and after that manner perform the whole Revolution^ 
and forafmuch as I had placed the faid Delightful Ani- 
niaiculum juft as it was faftned to the Root of the Weed 
in the Water, before ray Microfcope, I took that oppor- 
tunity to communicate a view of it to two f everal Gentle- 
men, who were ft ruck with the great eft Amazement at 
the fight of fuch an inconceivable Rotation ; and at the 
leaft fudden touch of the Animalculum, itprefently drew 
the Wheel work into its Body, and then its whole Body 
into its Cafe or Shelly fo that we could fee nothing but a 
kind of Horn, Fig. 3. NOT, in which it hid itfelf 5 but it 
quickly put forth that part of its Body defcrib d by O PQ. 
RST, and then the Rotation or Wheel work proceeded 

as before. 

Now if any body fhould be inclin d to make this Ex- 
periment after rac, he muO: take care tochoofe out Duck- 
weeds that have long Roots, for I never obferv'd any of 
thefe Animalcula in the fhort Roots of > onng Weeds, 
nor indeed in the great Roots, when once they are co- 
vered with a rough Matter, and tending to a Decay, as 
I have feen a great many in the beginning of J^^^/ 5 
neither ought he to leave off his Enquiry^ tho he Ihould 

meet 
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meet with ten or twenty Roots that have ©one of th^ 
abovementioned Animalculain-tliem 5 for it hashappen'd 
ta mei that I have examin'd more than five and twenty- 
Roots, without meeting with any of thefe Animalcula on 
them 5 asalfo, on the contrary, I have fometimes found 
three of em upon one Weed. 

Moreover, in one of my Glaffes, in v?hich I had fbut 
up a Weed with its Root, there was 'an Animalculam of 
the length of the third part of an Inch, and fomething 
thicker than the fniall Rootof the Duck- weed, the Body 
of which was for the moft part Tranfparent, only there 
was a Gut or Inteftin that ran thro' the whole length of 
the Body, and was wrinkled or (hrivel'd in feveral 
places '-, and as it came towards the Head it grew round- 
er and thicker, which I imagin'd to be the Haw or 
Stomach. This Gut was full of Meat throughout, which 
the Animalculum had gatherU either from the Roots, or 
the excrefcent Particles round about it 5 and forafinuch 
as the upper part of the Head was provided with a long 
and pointed Horny fubftance like a Sturgeon, fo alfo was 
the Mouth inwards, and joyrfd to the end of the Belly. 

The faid Gut being fiil'd with Meat was in a continual 
Motion, which I call a pinching or twitching, in order to 
the attenuation or protrufion of the G^yle 5 and if the 
Guts had not been full of Meat, which hinder'd the Tranf- 
parency thereof, I (hould have fcen all the Joyots of the 
Backbone. 

^!l! ^^^'^^/^y^ after I had Oiut up the Aoimalcultun in 
my Glafs, I faw a long andflender little Worm, that I 
judged to be a Thoufand times fmaller than the afor«faid 
Animalculum, which had infinuated, or bor'd Part of it 
felf into the Body of the Animalculum, and, as far as it 
appear'd to me, the Worm labour'd to get in his whole 
Body r and thepext tjay in the morning I difcover'd that 
It was m a manner quite got in, and at night I could fee 
nothmg of itbut ahttle bit fticking out 5 and then I could 
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fee.tbat io the place wbere the Worin had inGnii.ited hf^lf, 
the Animdculum was partly without any Meat, or Mo- 
tioii, whereas there (lUl rematri'djfome Motion 
below that place : Upon the fifth day after, I ftw another 
Worna trying to get into tbe Bo3ypf the Animaiculutii, 
upon which it made a great ftir with its Body^ and fo 
rtiopk off its Enemy 5 and prefently after I faw no Motion 
in the Guts, ib that I concluded that the Death of the 
Animalculum was approaching 5 after which it did aban- 
don the Root of the Duck-. w^eedj and placed itrdf on the 
fide of the Glafs^ and a little while after I (aw it lye dead 
«t the bottom 5 frotn whence l firmly concluded, that 
the Death of the Animalculum was occafion'd by the 
Worm's piercing into its Body, whereupon the Guts were 
fo W'Ounded that they were deprived off all Motion. 

Among feveral forts of fraall Animalcula, I obferv'd 
Three whofe Bodies were about as thick as the Hair of 
ones Head, and Ten times as long, 

Thefe Animalcula were (b Tranfparent, that at firft I 
took 'em fox nothing but empty Skins j for one coirld fee 
nothing but an exceeding fmallpart of it about the Head, 
and the hinder part of the Body that was not Tranfpa- 
rent 3 and that part w^hich I Judged to be the Bowels, 
was a fmall part of it inclining to a yellowifti colour 5 
and they had on the fore part of the Head two (as it 
were)* very crooked Claws, an-d on the Hnder part of the 
Body feverai Tranfparent Hairs. 

I obferv'd thefe AniixTalcula feveral days together, and 
always faw thai they moved their Bodies very nimbly in 
a Serpentine motion, and as it were in *in inftant of 
time, and fo rtmovedabout from place to place; and as 
often as I view'd them, I could never find that they iat 
ftillon the Roots of the Duck- weed, or on the fides of 
the Glafsj^ but were continually roving about in the 
Water. 

Af. 



Afterwards, when I lookt upon em again, I could not 
perceive the ieaft Motion in their Bodies, either inward 
or outwardj but obferved that fometimes they fubfideci 
in the Water, and then emerged again, but very leifure* 
ly 5 which a^ppeared very ftrange to me, becaufe, as ! 
faid juft now, 1 coold not difcover the Ieaft motion in 
their Bodies ^ tho I don't doubt to AUert, that there is 
forae Motion, be it never fo fmall, in a Body, which in 
the fpace of a or 3 Pulfes fhall one while fink to the bot- 
tom, and then rife to the top 5 for it is impoffible for us 
to fet an inanimate Body in the Water infuch a pofition, 
that it (ball neither fink quite dov/n, nor emerge quite 
up to the fuperficies 3 and tho we could fiBd a Body 
( which yet I think is not to be done ) that fhould be jaft 
of the fame weight with Water, it could not keep the 
place in the Water to which it was fir ft aflign'd 5 for, 
according as the Water, into which you put that Body, 
fhould encreafe or diminifh in Heat, that fame Water 
would proportionably take up more or lefs Space; and 
confequently the Body, that was fo placed that it could 
neither entirely emerge nor fubfide, if the Water, for 
example, ftiould become v/armer, and fo take up more 
room, would immediately fink to the bottom. In ftiorr, 
we have reafon to be confounded in our imaginations, 
when we meet with fuch Animalcula as I before defcrib'd. 

The only Solution therefore that I can give in this cafe, 
is, That fuch an Animalculum has fame Air in its Body 5 
and that by fqueezirig and contracting of its Body it can 
emit fome of the Materia Subtilk that is mixt with it, by 
which it naturally fubfides ; and on the contrary^ by di* 
lating its Body again, an equal quantity of the fime 
MdterU SiihlHk is let in, and fo the Aoimalculom, with* 
out ftirring itfelf, ftAill rife or ftoL 

Now I m^as.the more eafily induced to fay what I for- 
merly did about the ?\nimalcula that are fiif!.oed to the 
Roots of Duck- weed 5 to wit, that they had two diftioft 
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f evolving Wheels, as they appeared to others m well as 
fny kli i becaufe 1 have difcover'd feveral Animalcula 
that tjiruft out two Wheels out of the fore part of the 
Body as they fwim, or march on the fides of the Glafs j 
one of which Icaus d to be defcrib d by Fig* 5. V W X. 

This fort of Animalcula I found in great numbers in 
the Gutter- water in Summer, which had ftagnated fome 
days in the fmali Pits or Cavities of the Lead. Thefe 
Animalcula are gradually iefs and lefs, fo far that 50 fmall 
ones are not fo large as one great one, or full grown Ani- 
malculum, that was big with young. 

In Off ok 1702. Icaufed the Filth or Dirt of the Gut- 
ters (when there was no Water there, and the Dirt was 
quite dry ) to be gathered together, and took' about a 
Tea-cupful of the fame, and put it into a Paper upon my 
Desk 5 fince which time I have often taken a little there- 
of and pour'd upon it boyFd Water after it had ftood till 
it was cold, to the end that I might obviate any objedi- 
on that fhoilld be made, as if there were living Creatures 
ID that Water. 

Thefe Animalcula when the Water runs off them, or 
dries away, contraft their Bodies into a Globular or Oval 

Figure. 

After that the abovemention'd Dry fubftance had Iain 
near 21 months in the Paper, I put into a Glafs Tube of 
an inch Diameter the remainder of what I had by me, 
and pour'd upon it boy I'd Rain Water, after it was almoft 
cold, and then immediately viewed the fmalleft parts of it, 
particularly that which fubfided leifurely to the bottom*^ 
and obferv'd a great many round Particles, moft of which 
were reddiCh, and ihey were certainly Animalcula 3 and 
fome hours after I difcover'd a few that bad opcnd or on* 
folded their Bodies, fwimming thro^ the Water, md a 
great many others thatliad not linfblded theioitlvei. wtte 
iunkto the bottom, fome of which bad little hoki in 
their Bodies; from whence I concluded that the i tie 
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Creature calfd the Mitetiad been in the Paper^ and 
prey*d upon the aforcfaid Animalcula. 

The next day I faw three particular Aninialcula fwim- 
fDing through the Water, theftnalkft of which was ico 
times rmaller than the abovefaid Animalcula 

Now ought we not to be aftonilh'd to find that thefe 
fmali infe£ts ca« lye 21 Months dry, and yet live^ and as 
foon as ever they are put into Water fall a fwimmingj 
or faftninp the hinder parts of their Bodies to the Glals^ 
and -then' produce their Wheels, as in Fig. 5* W X^ juft 
as if they had never wanted Water. 

In the month of Septemb. I put a great many of the 
laft mention d Animalcula into a wide Glafs Tube, which 
placed themfelves on the fides of the Glafg prefently, 
whereupon I pour'd the Water put, and then obferv*d 
thatfeveral Animalcula, to the number of 18 or 19, l4y 
by one another in the fpace of a Courfe Sand 5 all which^ 
when there remained no more Water, clos'd up themfelves 
in a globular figure. 

Someof the Bodies of thefe Animalcula werefo ftrong- 
ly dry'd up, that one could fee the wrinkles in them^ 
and they wtt^ of a Reddifh Colour ^ a few others wttc 
fo Tranfparent, that if you held them up between youc 
Eye and the Light, you might move your Fingers beMnd 
em, and fee the Motion thro their Bodies. 

After that thefe Animalcula had lain thus dry'd up a 
day or two, I invited fome Gentlemen to come and par* 
take of the agreeable Spedacle with me ^ that is, to fee 
how the faid Animalcula would diveft themfelves of 
their Globular figure, and fwim about in the W^t^r.* 

According to which, after my Friends had fatisfy'd 
their Curiofity, in viewing the Animalcula in their ova! 
or globular form, fome of which were fo Pellucid as if 
they had been little Glafs Balls, I pour d fome Water in« 
to the Glafs Tube, whereupon they prefently funk to 
the bottom^^ and then the Gentlemen took the laid Tube 

Int© 
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into their H^^nds, and viesving it one after the other thfvi 
a Microfcope, they [^w the Anitnalcak after the fpace 
of about half an hour beginning to open and extend 
their Bodies, and gettingclear of the GJals, to fwirn 
about the Water, excepting only two of the largeft of 
them, that ftay'd longer on the fides of the Glafs, before 
they ftretcht out their Bodies, ^ind fwam away. 

When r was by my felf, I view'd thefe Aoimalcula 
with a Microfcope, after J had pour'd the Water froai 
em, in order fo fee how tl^ey brought their Bodies into 
that Orbicular form as is mention d above ; and having 
B%t my Eye upon two of the biggeft of them^ I obferved 
that they did ftretch out their Bodies in the fpace of a 
minute lev eral times to an extraordinary lengtJh, and 
thrice opened the hinder part of their^odies, and difi 
cftargd fome Excrements, which, in the little Water 
that remained about them, were diflblv'd into fmall Pel- 
lets, before they alTum'd their round figure ; and for- 
afmuch as I im^igin d that the Female Animalcula endea- 
votir'd to difcharge themfelves alfo of the Burden of 
their Young, my Obfervations had lafted longer, but 
my Eyes being tir'd, I adjourn d em to another time. 

In the month of O&ok oi the laft year, before the 
Dirt and Filth of my Leaden Gutter was quite dry d up, 
I took a handful of it, and laid it on a glafed Earthen 
DiC^, in order to preferve it ^ for I don t TufFer fuch foul 
ftuff to lye long in my Gutter, but twice a year caufe 
the Lead to be fcowerM fo clean that it looks iuft like 

This foulf^ufF being dry is as hard as Clay ^ fo that 
the Mites can t come at the Animalcula, that are thus 
doubly fhut up j and now we (hall fee whether they will 
live longer than 7 1 months. 

A few days ago I took fome of this fame dry (luff, 
and infus'd it both in cold Water that had been boyVd, 
and in Rain Water newly fallen? whereupon the Ani- 
malcula 
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makuU began to fliow tberrfelves, and that h. ;j-ea 
numbers 3 and foon after two forts pf much imuiitr 
Animalcula. 

In my Letter of the 8th of Jm. laft, I writ to you 
about the dreadful Storm that had happen d the 8th of 
Decemk before 5 and I told you then that the ftrong 
Winds had carried the Waves of the Sea over our Mea- 
dows and Orchards, from whence I prefaged a fmitful 
year, but few people took notice of my prediftions 5 
however, having difcours'd* feveral perfons, that con- 
cern d themfelves in Tillage or Grazing^upon thatfubjeft, 
they all ailur'd me, that they had never known fuch a 
plentiful year for Qrafs, as alfo for Peas and Beans, as 
was thelaft Summer 3 and among others, I enquired of a 
Gentleman , that does Fatten Danif!) Oxen every 
year, about the fame : Whofc anfwer was. That he had 
a piece of Ground on which he fed 16 Oxen* and that 
if he had turnd 26 more into the fame Pafture, there 
would have been Graft enough for them 5 and that he 
had never Teen fo much Grafs before 5 and that the 
Oxen were exceeding fat. 
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